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Sponsored  by: 


Ho«t*d  by: 


Air  Force  Systems  Command 


Aeronautical  Systems  Division 


FOREWORD 


THE  UNITED  STATES  AIR  FORCE  HAS  COMMITTED  ITSELF  TO  "STANDARDIZATION." 
THE  THEME  OF  THIS  YEAR'S  CONFERENCE  IS  "RATIONAL  STANDARDIZATION,"  AND  WE 
HAVE  EXPANDED  THE  SCOPE  TO  INCLUDE  US  ARMY,  US  NAVY  AND  NATO  PERSPECTIVES 
ON  ONGOING  DOD  INITIATIVES  IN  THIS  IMPORTANT  AREA. 


WHY  DOES  THE  AIR  FORCE  SYSTEMS  COMMAND  SPONSOR  THESE  CONFERENCES? 
BECAUSE  WE  BELIEVE  THAT  THE  COMMUNICATIONS  GENERATED  BY  THESE  GET-TOGETHERS 
IMPROVE  THE  ACCEPTANCE  OF  OUR  NEW  STANDARDS  AND  FOSTERS  EARLIER,  SUCCESSFUL 
IMPLEMENTATION  IN  NUMEROUS  APPLICATIONS.  WE  WANT  ALL  PARTIES  AFFECTED  BY 
THESE  STANDARDS  TO  KNOW  JUST  WHAT  IS  AVAILABLE  TO  SUPPORT  THEM:  THE 
HARDWARE;  THE  COMPLIANCE  TESTING;  THE  TOOLS  NECESSARY  TO  FACILITATE  DESIGN, 
ETC.  WE  ALSO  BELIEVE  THAT  FEEDBACK  FROM  PEOPLE  WHO  HAVE  USED  THEM  IS 
ESSENTIAL  TO  OUR  CONTINUED  EFFORTS  TO  IMPROVE  OUR  STANDARDIZATION  PROCESS. 
WE  HOPE  TO  LEARN  FROM  OUR  SUCCESSES  AND  OUR  FAILURES;  BUT  FIRST,  WE  MUST 
KNOW  WHAT  THESE  ARE  AND  WE  COUNT  ON  YOU  TO  TELL  US . 


AS  WE  DID  IN  1980,  WE  ARE  FOCUSING  OUR  PRESENTATIONS  ON  GOVERNMENT 
AND  INDUSTRY  EXECUTIVES,  MANAGERS,  AND  ENGINEERS  AND  OUR  GOAL  IS  TO 
EDUCATE  RATHER  THAN  PRESENT  DETAILED  TECHNICAL  MATERIAL.  WE  ARE  STRIVING 
TO  PRESENT,  IN  A  SINGLE  FORUM,  THE  TOTAL  AFSC  STANDARDIZATION  PICTURE  FROM 
POLICY  TO  IMPLEMENTATION.  WE  HOPE  THIS  INSIGHT  WILL  ENABLE  ALL  OF  YOU  TO 
BETTER  UNDERSTAND  THE  "WHY'S  AND  WHEREFORE'S"  OF  OUR  CURRENT  EMPHASIS  ON 
THIS  SUBJECT. 


MANY  THANKS  TO  A  DEDICATED  TEAM  FROM  THE  DIRECTORATE  OF  AVIONICS 
ENGINEERING  FOR  ORGANIZING  THIS  CONFERENCE;  FROM  THE  OUTSTANDING  TECHNICAL 
PROGRAM  TO  THE  UNGLAMOROUS  DETAILS  NEEDED  TO  MAKE  YOUR  VISIT  TO  DAYTON,  OHIO 
A  PLEASANT  ONE.  THANKS  ALSO  TO  ALL  THE  MODERATORS,  SPEAKERS  AND  EXHIBITORS 
WHO  RESPONDED  IN  SUCH  A  TIMELY  MANNER  TO  ALL  OF  OUR  PLEAS  FOR  ASSISTANCE. 


ROBERT  P.  LAVOIE,  COL,  USAF 
DIRECTOR  OF  AVIONICS  ENGINEERING 
DEPUTY  FOR  ENGINEERING 


•V  R  r  O  R  C  fc. 
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Seoond  PF SC  Standardization  Conference 


ASD/CC 

1.  Since  the  highly  successful  standardization  conference  hosted  by  ASD  in 
1980,  significant  technological  advancements  have  occurred.  Integration  of 
the  standards  into  weapon  systems  has  become  a  reality.  As  a  result,  we  have 
many  "lessons  learned"  and  cost/benefit  analyses  that  should  be  shared  within 
the  tri-service  oortm unity.  Also,  this  would  be  a  good  opportunity  to  update 
current  and  potential  "users."  Therefore,  I  endorse  the  organization  of  the 
Second  £FSC  Standardization  Conference. 

2.  This  conference  should  cover  the  current  accepted  standards,  results  of 
recent  congressional  actions,  and  standards  planned  for  the  future.  We  should 
provide  the  latest  information  on  policy,  system  applications,  and  lessons 
learned.  Hie  agenda  should  accommodate  both  government  and  industry  inputs 
that  criticize  as  well  as  support  our  efforts.  Experts  from  the  tri-service 
arena  should  be  invited  to  present  papers  on  the  various  topics.  Our  AFSC 
project  officer,  Maj  David  Hammond,  HQ  AFSC/ALR,  AOTOVON  858-5731,  is  prepared 
to  assist. 


ROBERT  M.  BOND,  Lt  Gen,  USA£ 

V ! c 2  Commander 
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SET  TO  ZERO  FOR  NOTICE  1 

F-18  USES  FIELO  FOR  SERVICE  REQUEST 


Superceding  Valid  Command 


VAO0  7 


Invalid  Command 


"IF"  DESIGNED  WITH  OPTION  RESPOND  WITH  STATUS  WORD 
MESSAGE  ERROR  SET  AND  DO  NOT  USE  THE  DATA 


FUNCTIONAL  PARTITIONING 
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CONTROLS 


SINK 


1553  Elements 


1.  INFORMATION  TRANSFER  FORMATS 
A.  CONTROLLER  TO  REMOTE  TERMINAL 
A  HMOTI  TERMINAL  TO  CONTROLLER 

C.  REMOTE  TERMINAL  TO  REMOTE  TIRMINAL 

D.  MOOC  COMMAND  WITHOUT  DATA  WORD 

I.  MOOC  COMMAND  MCTH  DATA  WORD  (TRAI1IITI 
F.  MOOC  COMMAND  WITH  DATA  WORD  (RECEIVE) 


2.  BROADCAST  INFORMATION  TRANSFER  FORMATS 
A.  CONTROLLCR  TO  RTWI  TRANSFER 
A  RT  TO  RTNI  TRANSFER 
C.  MOOC  COMMAND  WITHOUT  DATA  WORD 
O.  MOOC  COMMAND  WITH  DATA  WORD 


3.  MODE  COOES 

A.  DYNAMIC  SUB  CONTROL 
A  SYNCHRONIZE 

C.  TRANSMIT  STATUS  WORD 

D.  INITIATE  SELF-TEST 

C.  TRANSMITTER  SHUTDOWN 
F.  OVERRIDE  TRANSMITTER  SHUTDOWN 
O.  INHIBIT  TERMINAL  FLAG  SIT 

H.  OVERRIOC  INHIBIT  TERMINAL  FLAG  BIT 

I.  RESET  REMOTE  TERMINAL 
A  TRANSMIT  VICTOR  WORD 

K.  SYNCHRONIZE 

L.  TRANSMIT  LAST  COMMA  NO 

M.  TRANSMIT  BIT  WORD 

N.  SELECTED  TRANSMITTER  SHUTDOWN 

O.  OVERRIDE  SELECTED  TRANSMITTER  SHUTDOWN 


4.  STATUS  BIT  FIELD 
A.  MESSAGE  ERROR 
A  INSTRUMENTATION  (SET  TO  ZERO) 
C.  SERVICE  RIOUSST 
O.  BROADCAST  RECEIVED  COMMA  NO 


SUBSYSTEM  FLAG 

DYNAMIC  BUS  CONTROL  ACCEPTANCE 
TERMINAL  FLAG 
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LSI/HYBRID  DEVICES  SUMMARY 


REMOTE  TERMINALS (1-31) 
MONITORS (AS  REQUIRED) 


COMMON  OPERATIONS  BUS  CONTROLLER  OPERATIONS 
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v 


A 


MAIN  BUS 


Transformer-Coupled  and  Direct-Coupled  Stubs 


BUS  COUPLER  CHARACTERISTICS 


1553B 


DIRECT  TRANSFORMER 


•  Isolation  resistors:  R  -  0.75  Z*  +2% 

o  — 

•  Isolation  transformer:  turns  ratio  1:1.41  ±3% 

{1— terminal  winding) 

(1-41— bus  winding) 

Z^.  >  3K  at  75  kHz  to  1  MHz 
IV  rms  sine  wave 
Droop:  <  20%  ^ 

Overshoot/ringing:  <  + 1 V  |  at  27  V  P  P  250  kHz  square  wave 
CMR:>45dB  at  1  MHz  1 

'Nominal  characteristic  impedance  of  bus  cable:  ZQ  -  70  to  85  at  1  MHz 


51 


HARDWARE  CHARACTERISTICS 


Summary  of  Terminal  and  Data  Bus  Interface  Requirements 


stub) 


Table  4.2-2.  Summary  of  Terminal  and  Data  Bus 


Same  specification  for  direct-coupled  stub 
Point  A,  figure  4.2-5A 


MIL-STD-1553  circuit  and  component  suppliers 
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TRANSMITTERS/RECEIVERS 
ENCODER/DECODERS 
REMOTE  TERMINAL  UNITS 
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•  TROMPETER  ELECTRONICS,  INC. (ALSO  SUPPLIES  CABLE) 
ft  RAYCHEM  CORPORATION (ALSO  SUPPLIES  CABLE  AND  BUS  SYSTEMS) 


STANDARD  MICROSYSTEMS  CORPORATION/GRUMMAN  AEROSPACE  CORPORATION 
t  COM1553A (LSI-DESIGNED  FOR  1553A) 

•  COM1553B( SINGLE  CHIP  RTU  OR  BCU,  WITH  SUPPORTING  LOGIC) 


Table  1  Overall  Comparison 


GRUMMAN/SMC  BIU  CHIP 

HARRIS  BIU  #1  CHIP 

SMITH  BIU  CHIP  SET 

MARCONI  BIU  CHIP  SET 

PROVIDES  16-BIT  PARALLEL 
INTERFACE  TO  THE  SUB 
SYSTEM 

6-6IT/16-6IT 

IB-BIT 

B-BIT 

ALLOWS  FOR  SETTING  OF 
RESERVED  STATUS  BITS 

NO 

NO 

NO 

CONTAINS  DOUBLE  BUFFERED 
I/O.  4  DOUBLE  BUFFERED 
STATUS  BITS 

SAME  AS  GRUMMAN/SMC 

FIFO-BUFFERED  1/0  4 
DOUBLE  BUFFERED 
STATUS  BITS 

DOUBLE  BUFFERED  I/O.  4 

DOUBLE  BUFFERED  STATUS 

BITS 

PROVIDES  DMA  HANOSHAKE 
CONTROL  ASYNCHRONOUS 
OATA  TRANSFER 

SAME  AS  GRUMMAN/SMC 

SYNCHRONOUS  TRANS 

FER  CONTROL 

DMA  HANDSHAKE  CONTROL 
SYNCHRONOUS  DATA  TRANSFER 

HANDLES  RT-RT  COMMANDS 

YES 

YES 

YES 

HANDLES  BROADCAST 

YES 

YES 

YES 

NO 

PROVISIONS  FOR  OP¬ 
ERATING  AT  OIFFERENT 
BIT  RATES 

NO 

NO 

CAPABLE  OF  READING  LAST 
COMMAND.  ERROR.  OR  DATA 
REGISTERS 

CAN  ONLY  READ  ERROR  - 
AUTOMATICALLY  CHECKS 
OWN  TRANSMISSION 

CAN  ONLY  READ  ERROR 

CAN  ONLY  READ  ERROR 

ABOVE  REGISTERS  AUTO¬ 
MATICALLY  DMAEO  INTO 
MEMORY  AT  END  OF  RT 
MESSAGES 

NO 

NO 

NO 

40  PIN  SINGLE  CHIP 

40-PIN  SINGLE  CHIP 

4S-PIN  ENCODER/DE¬ 
CODE  R - UART 

40-PIN  FIFO 

53-PIN  PROTOCOL 
SEQUENCER 

40-PIN  RECEIVER 

40-PIN  TRANSMITTER 

4B-PIN  INTERFACE  UNIT 

40-PIN  INTERNAL  HIGHWAY 
CONTROL  LOGIC 

FOUR  REGISTER  CHIPS 

THREE  LOGIC  CHIPS 
TRANSCEIVER/TRANS¬ 
FORMER  AND  OSCILLATOR 

IS  SUPPORTING  CIRCUITRY 

FOR  SIMPLE  RT  APPLICATION 

SIMILAR  TO  GRUMMAN/ 
SMC 

SLIGHTLY  LESS  THAN 
GRUMMAN/SMC 

SLIGHTLY  LESS  THAN 
GRUMMAN/SMC 

ADDITIONAL  BIU  NEEDED 

FOR  REDUNDANCY 

SAME  AS  GRUMMAN/SMC 

ADDITION  ENCODER/ 
DECODER-UART 

ADDITIONAL  RECEIVER 

HANDLES: 

DYNAMIC  BUS  CONTROL 
TRANSMIT  STATUS  WORD 
INHIBIT  T/F  BIT 

OVERRIDE  INHIBIT  T/F 

BIT 

TRANSMIT  LAST  COM 

MAND  COOE 

COOES  AUTOMATICALLY 

SAME  AS  GRUMMAN/SMC 

HANDLES  ALL  MODE 

CODES  AUTOMATICALLY 

HANDLES  ALL  MODE  CODES 
AUTOMATICALLY 

PROVIDES  FOR  READING  OF 
SOFTWARE  LOADEO 

RT  -  ADDRESS 

NO 

HARDWIRED  WITH  PARITY 
BIT 

HARDWIRED  WITH  PARITY  BIT 

NMOS 

JUNCTION  -  ISOLATED 

CMOS 

CMOS 

METAL  GATE  CMOS 

APPROX  S2S0 

APPROX  $500 

>si.ooo 

>$1,000 
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TESTING  (DOLLARS) 


iAAi 


INPUT  TESTS 


NOISE  REJECTION/ERROR  RATE 


TRANSCEIVER 


Configuration  For  Testing  Common  Mode  Rejection 


FIGURE  2 


NOISE  GATE  NOISE 

*  GENERATOR 


•  TRANSFORMER  COUPLED:  RL  -  70  OHMS 

•  DIRECT  COUPLED:  R,  -  36  OHMS 


REMOTE  TERMINAL  TESTER 


TRANSMISSION  CONTINUITY 
WORD  COUNT 

SIMULTANEOUS  BUS  ACTIVITY 


BUS  CONTROLLER  TESTER 


RESPONSE  ON  NRONG  BUS 


WORD  COUNT 

SIMULTANEOUS  BUS  ACTIVITY 


BUS  HON I TOR 
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TRIGGER  OUTPUT 


Comparison  of  Test  Equipment 
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Comparison  of  Test  Equipment  (Continued) 
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•  :  QUALIFIED  CAPABILITY 
GPC:  GENERAL  PURPOSE  COMPUTER 


Comparison  of  Test  Equipment  (Continued) 


Equipment  (Concluded) 


QUALIFIED  CAPABILITY 
GENERAL  PURPOSE  COMPUTER 


s  Control  Software 


Bus  Control  Software 

System  Control  Functions 


I  us  Control  Software 


•lUCONTIIOUJa 


COORDINATE  TO  AVOID  RECONFH 
SYSTEMS  SHUTDOWN  SUBSYSTEMS 


